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(57) Abstract: 

PROBLEM TO BE SOLVED: To measure the surface 
temperature of a silicon wafer of about 100°C in 
noncontact manner. 

SOLUTION: LEDs 111 and 112 which emit light differing 
in wavelength are blinked in synchronism with a 
reference clock, a light beam splitter 113 splits the 
lights from the LEDs 111 and 112, and pieces &phiv;11 
and &phiv;22 of luminous flux are guided by an optical 
fiber 12 to irradiate the wafer W. Reflected lights from 
the wafer W are guided by an optical fiber 14 to a 
photoelectric conversion part 15, and spectrally 
diffused and photoelectrically converted. 
Photoelectrically converted signals are supplied to a 
lock-in amplifier 17 for lock-in amplification using the 
reference clock to extract signals corresponding to the 
intensity values of the reflected lights. The intensity 
of the other piece of luminous flux of the light split 
by the beam splitter 113 is spectrally diffused and 
detected, the reflection factors of the wafer W to the 
respective wavelength lights are found from the 
intensity of the reflected lights, and further the ratio 



of the found reflection factors is found. The surface 
temperature of the wafer is calculated from the ratio. 
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t!677>f;U 2lCA*fU Umt-Z2 2(CJ:§S^ 
©Sm«:if<©jK i PS:SW1*lC^tS*U SI2{C^-r«fce> 
IC, «77YM>y KH*»6HJ|#U t'rL-^f- h 1 3 
pq © 1/ > X L 3 (C <fc *J t/ U 3 > *? X/NW©^BtCfi^f 5 
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= 6 6 0 n m) fcffiirtSo 

[00 54] fHWS>XT\k 1 61*. m#IN (X = 5 2 
5nm) i:IN U=6 6 0nra) ©iffli. /-fXBfefe 

s= a^^^>r>^i7i^ «jBgi9^&«fta*i 

■5#RBft^SREF£Jl^T, ^XW^AAte^I 
N ( A = 5 2 5 n m) tIN (^ = 660nm) ©tf»*^ 
£>, y-fX^^*UTMSa = 5 2 5nm(DS*f^ 20 
lZttm-?2>m^f&ft£%mi = 6 6 0 nmOTSt-fftlcM 
J&tSft-tJ&frt 8:»|ffibTffi:*rtS. 

[o o 5 5] m^t8fflB&&i 8{*, a>v^-r>r>-/i 

7*^ffiiJ$tl^OUT U = 5 2 5nm) ilOUT 
U = 6 6 0nm) CCDTWWfil 14* 

P>^^4lfe I direct U = 5 2 5nm) ill direct 
U = 6 6 0nm) ?&R#5 2 5 nm©ft©^ 

U a^^xyNWOD^B-ecDSM^R (2 = 5 2 5 nm) 

U = 6 60nm) i:£#*t>So 
[0 0 5 6] CCDTWi'XfAl 14^6ft 30 

%&t*i\tz. I direct (l=5 2 5nm) 1 1 direct U = 

6 6 0 nm) ilfc, t> • fr^te^T**. fi£oT, <B 

•?>■, BvN yy*J-f\ 7T*Idirect (1 = 52 

5nm) i: Idirect U = 6 6 0nm) fcfe&i&U 

[0 0 5 7] am, W&%86ft ^"J 
xy\WtCfl?Jf3*l£ft©§&©i, I direct ( A, = 5 2 5 
nm) illdirect U = 6 6 0nm) {C^lA\, &o 40 
T, ^yn>?xv\W*B<DSi«SR U-5 2 5n 
m) £R U = 6 6 0nm) fctt. »j£ 1 4 T?#«>&*1 

So 
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ffl^tSo 

[0 0 6 0] Z1©<J:-MCUT, 2o©j&R(5 2 5n 
m, 6 60nm) ©}£©St^©ifc*^, i/ 

u n^^xAWoaBas&^tszih^-e^So 

[0 0 6 1] m?, Ifa-TK- h 1 3©Jfc>Jtftt*tf 
awn*. H4(c^tie>(c ♦>U3>?xyv\W'V0fl& 
!&3fc©f$t^S##*©ffi 9 *^ e ' tci*tifc £M£t 

So 3©^, £/U3>«Jrx/NWT*©HaWlK ! fee*»e> 
9' C-rnTL*V\ -HWWfctffcfa-aK- M 3{CA 
»T£fc<fc<6. 3©£*> B*Ht±, St^*M£TL 
TU*e»o L^U r©mg©7£ffiHC<fc*U;£, Ifa-JK 
-h 1 3*M£wOvfei:l/r%>, -€-©I^t£, 2o©iS 
S©y&{Ci^tCf^fftS©T', SS**©itR( 1 =525nm) 
/R(A=660nm){Ctt^*^V\ fot, fcfzL-t?- h 
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SS„ 
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MP 1 5 ^©StJft©^^, ft y T <i A 1 2 , 14 5: 

^©*f$SElC& J:S^SL*WffitCf^#&^^v V 
[0 0 6 3] fcfc, i®«WtdLhlBSa6©^Btc|5BSS 
tit, «*©^Stf/£ffl*WfgT*&So ±K 
^©T^lffilCfc^TteU 52 5nmffl«i:6 60nraffl 
ft£GML£*\ ftffltS)t©«ft*»ffi*^«)S. fe£ 
U tStflOOOnm (l/um) ZMH&t* 
>*<5gf9§lC&oTLi;ofctf), 1 /tm*ifflifi*5:ft 
JStS&^fi&So ffiS*f*S:5t#tS±*^, 
9 0 0 n ittfcS^j&BBfc fe^ffl tS i t *^M* L V \ £ 

fc, tfi^W^t**, MSi!l^*Wefesfc*, M 

S*«4 3 0 nmRhW^lftMtSIt^l^l^. 

[0064] tfe, ±sa^©?^ffiT'«, ym^m-^z 

tSfctf), LEDlllfcll 2<©ffij»3t * 1 £ * 2 

tf-AT.^U-y^ 1 1 3T\ Zft^lX ^LV^^S 
<Z)2offlM*Ht*12, *2 1, #2 21C4HHU 

[0 0 6 5] W?L& LED 1 1 lfrbW&i-t&tlSL&X 

ioym>x%ifi, %-7-r4*i2\z.*M^ m)e> (1 

0 0-x) yotfCCDTWi'XfAl 14&CA&JU 
LED1 1 2!&^aj4t*t5«gl 20«£Dy%*\ ^ 
77^1 2lCA*fU «y© (10 0-y) %*CC 
DTl^-f WfM 1 4lcAH-tSJ;e)*»^lcii, # 

R (X i) =0UT (1 i) • (1 0 0-x) /Idirect 
U l) -x 

R U 2 ) =0UT (a. 2) * (100-y) /Idirect 



(8) 



2001- 4452 



13 



14 



U 2) • y 

[0 0 6 6] se>ic, ^la^&Maffifcfc^-m, 

>A2 1 ©J^CI^l-*- hl3ll o@2gLfcrf>\ 
H5KjjV*<fc^ *BRC!>i^i-jK- h l 3 SrBEgb 

3lCffAbTM££«e>J:e>KLT*;J:V\ SI 
IC^-TIS^aP 1 1 154: v hIBfi 

bTfc^ HBRfflfcfa-JK- h 1 3 \Z*t\?K\%7 T ■< 

fl[S:ra«flC8l3£TfS £ «fc o IC^tegLT =fc J: V \ 

[0 0 6 7] ±sdmmv>flMic]s^r\*, ytmtvxh 
e d z&m u nmi 1 9 A^oiw*tA» <fc 

[0068] ismmcommids^x^ 

[0 0 6 9] ±8BSafi®»ffllK:i3v^, W&SSPi 8 

M&^£fOTLT, -WfottiJ;^. ill 
^>^xAi6T% ye«^SPi sa>mm&?4*J 



[0 0 7 0] ±|^6S<D^icj3^T^ i/VziyVx. 

SZltt/Sjfg-e&S,, 
[0 0 7 1] 
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[0 1 ] *mw<nm&<DfcMizfrfrzwmfe%M(D-£ 

[02] tfa.-d<-h©»T®*l^*/rc"t*S^fe-S= 
[0 3 ] f -f > K9T©SI*«>*^fea^**HTf * 

So 

os 4 ] tra - h com y f*tt#crciwfc*£© ^> 'J 

PS 20 [05] ^^>AlcSBR©^3.-3K-hSB»bfe««: 

[E6] B^t*s^*MS£c7)ia^£7j^*V7T- 

[07] si«s4:iaKi:©BBfiiS:5<'t^97T?*>S. 

[08] jm^t.m^h(DW&fi-'fi^^mz.^x^ 

1 1 mm 

12 3H67r>f^ 
30 1 3 IfrL-jtf- h 

14 %-7v4r\ 

1 5 wi3esii» 

1 6 tW&TJrl* 

17 uvmyfy-f 

1 s ft wisp 

1 9 



[03] 



[04] 



[07] 




Lei 




SJ* t (k) 




i&JS (K) 



F#-A(#%) 2G065 AA04 AB02 AB04 AB22 AB28 
BA04 BA34 BB02 BB14 BC03 
BC04 BC07 BC14 BC22 DA15 
2G066 AA04 AB01 AB02 AC01 AC11 
BA13 BA14 BA38 CA01 



